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(54) TiUe: WATER-SOLUBLE BINDER COMPOSITION 
(57) Abstract 



A water soluble polymer comprising from about 25 weight % to about 90 weight % of an unsaturated carboxylic acid/unsaturated 
carboxylic acid ester terpolymer, from about 10 weight % to about 75 weight % of a divalent ion inhibitor and from about 0 weight % 
to about 10 weight % of a plasticizer is soluble in an aqueous environment having a divalent ion concentration less than about 50 ppm 
and a monovalent ion concentration of less than about 0.5 weight %. Also disclosed is a water dispersible fibrous fabric having a fibrous 
substrate and an effective amount of the binder distributed on the substrate and a method of making a water dispersible fibrous fabric. 



BNSDOCID: <WO 9841577A1_I_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Stetes^party to the PCT^on th^ frpnt pages, of pamphlets pubiishing inj:en?ationaI.appji^ under the PCT. 



AL 


Albania 


JES 






^.Lwsf^iho . . , . 


AM 


Annenia ' i v 




Lithuania' • 


AT 


Austria 




France 


LIJ 


Luxemboui^, 


AU 


Australia .^rv ' ' 5 ^^ 


^r-f-bA. 






'Latvia*^ • ^ 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco^ 


BA 


Bosnia ^ Herz^govin*;; ' 


• ' rOEi 


Oifx^4 r- : . ? - 




^Republic (rf Mcfliovi - - 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


BE 


Belgium 


> : GN; 






: "TlTe^oiiitit? Yuii,<i*Jav 


BF 


Burkina Faso 


GR 


. Greece 




Republic of Macedonia 


BG 


Bulgaria 


HU 


Hung£ry 




■MAli;i. 


BJ 


Benin 


IE 


Ireland 


' MN 


Mongolia 


BR 


Brazil ^ _ 




_ lyacl.. 




- Meuritfiria- 


BY 


Belarus ' - 


' Iceland 


' IVIW 


Malawi 


CA 
CF 


Canada 

Central African RepubHc"' *' 


IT 


Italy 

- Japan'-* • 




Mexico , - . ^ . 
■ Niger - -^ 


CG 


Congo 




Kenya . .. 


NL. 


Netherlands , 
'Norway- - 


CH 


Switzerland 




• • 'I ' Kyrgy ziUih" ' > i ^ ' 




CI 


COte dM voire 


KP 


Democratic People's 


NZ 


New Zealand 


CM 


Cameroon - ^ ^.^ ii^ 




; J Repu*: lie 61 Korea .' 




'*'.P6!ah(J' 


CN 


China 


KR 


Republic of Korea 


PT 


Portugal 


CU 


Cuba 




. .^Kazakstan i * ; ; , . ■ 


^ . , RO- ^; 


Rjntania; . f 


CZ 


Czech Republic 


" LC 


Saint Lucia 


RU 


Russian Federation 


DE 


Gcnnany . . ^ , ^, ^ 
Denmark - ^ * ^ • 


^^^^ M., 


Ltccb*fnstein . 




'Sudpn . , . 


DK 


LK 


Sri' Lanka 


5e 


Sweden 


EE 


Estonia 


LR 


Liberia 


SG 


Singapore 



SK ' Slb^ia 

SN Senegal; 
' !5Z " Swaziland * 

TD Chad 

TG-' '^I'ogo 

TJ Tajikistan 

-TIv£ ' ; "Turkme;:ii,tar. 

TR Turkey 
, ,;TT ' ' . r^T'rirjcU'd and Tobago 

UA Ukraine 
' IJG t;, -.Ugatila 

lis United Stares of America 

UZ Uzbekistan 

VlN Viet Nam 

YU Yugoslavia 
■ Z\r' Zimbabwe 



DOCIO:<WO 9841577A1 I > 



wo 98/41577 



PCTAJS98/05022 



WATER-SOLUBLE BINDER COMPOSITION 

BACKGROUND OF THE INVENTION 

The present inventioii relates to a water dispersible material whose solubility 
in water is dependent upon the total ionic concentration in the water and particularly 
the concentration of divalent ions. More particularly, the invention relates to a 
poisoner binder composition that is dispersible in water when the concentration of 
divcdent ions in the water is less than about 50 parts per million (ppm) and desirably, 
the concentration of monovalent ions is less thaju about 0.5 weight %. 
Advantageoiasly, the polymer composition is insoluble in an aqueous solution having a 
concentration of a divalent ions greater than about 50 ppm. The invention is ftirther 
directed to a method of making a water dispersible non^^cven fibrous fabric 
comprising a fibrous substrate and the ion sensitive binder composition distributed 
therein and the water dispersible nonwoven fibrous fabric utility in water-dispersible 
personal care products. 

While the composition and products of the present invention are described 
herein primarily in connection with advantageous applications as a disposable 
absorbent article and more particularly, a premoistened wipe, it should be understood 
that the present invention is not limited thereto. In light of the present disclosure, 
those skilled in the art will recognize a variety of applications in other fields where 
flushability of a fibrous foibric would be desirable! 

Nonwbven fibroiis fabncs and webi3 ar^ 
disposable products as sanitary napkins, diapers, wound dressings, b^dages, nursing 
pads, and premoistened wipes. The terms Tnonwoven fibrous^ webs'',.^fibrous webs*, 
"nonwoven fabrics", "fabrics" . and "fibrous substrates" are iiaterchangeably used Leiein 
and include, without limitation, methods of making such fabrics and webs as 
meltblowing, melt spinning, air-laying and wet lasrmg. ; ^ ^ 

Such fabrics, if they are to function ^effectively, must maintain their structural ^ 
integrity, as well as exhibit satisfactory tenaile strength when tJiey ai^ wet or damp. 
However, it has been recognized fibiat if sucli nonwoven fabrics were to loss 
substantially all of their tensile strength wlien exposed to water and become readily 
dispersible therein, disposal problems would be substantially eliminated. The 
products could be easily and conveniently fliphed down a coixventional toilet (water 
closet). ■ 



BNSDOCID: <WO 9841577A1J„> ^ 



wo 98/41577 



PCT/US98/0502i 



Desirably, the fabrics possesses a nixinber of characteristics such as softness 
and flexibility. The fabric is xisually formed by wet or dry lajring a random plurality of 
fibers and joining them together to form a coherent web. Unfortimately, in an attempt 
to provide nonwoven,fabrics having certain m-use characteristics^ prior methods have 
rendered the fabric Qpudispers^ble m wate?. . For example, nonwovens have been 
bonded with flmd-insoli;(ble rc^sins.whi^ ims^art in-use strength. However, such 
resin^ impede flushing the fabric by rendering the fabric substantially water 
insoluble.^ ^...^^ : . ... . . . 

With regard to pxBmojstened ^ip^s, special problems arise. The wipes, which 
are used for slciii cleansing,, and are knowu commercially as fcowelettes. wet wipes or 
fem-wipe!3^ are formed froi^^ webs treated with a polsrmeric 

binder. The binder imo^^tto web a degree , of v/et strength so tb.at the web will 
not lose its textile strejigA ,\^hUe bein stqi^ed in an appropriate hquid medium. 
However, af^ ^ipe haa bsen ^ised, the bixider should he readily weakened when 
exposed to an aqueous environment, such as a toilet, without clogging the toilet and 
plumbing. / ; ; r ^ \ ' 

So far, various binders have been used in the manufacture of a wipe. For 
example, wipes have included as a binder ran acid-msolubJo, alkali-soluble polymeric 
ppIyca^bo:^ylic^acid and fuiejctional derivatives thereof .wheroin the acid is placed in 
water and enough alkali is added to substantially neutralii;3 all acidic groups prior to 
applying the binder to the, web. and then immersed 

in a low pH medium /^^/hg^^ structural ^inte8^ity yet will atill break up 

when the.wipe is ipimerred in a suffipiently high.pH liquidt medium. , 

Another. bix^disr usQd for a prempistened wipe has been pplyyinyl alcohol 

combiiied with a g«5lbng oi; jnsqIubiUmng age^^^ 3uch ae.borax. The bc^ax crosslinks at 

. l^ast the sprfaoe of the pol^r^^ep binder Ife^^^ =<li77ng the web t:> givae a.water resistant 

:yfsb. Such crossrlinj^ when the concsntratipn of borax is 

reduced below a certain Jeyel,, the; degree of crojss-h^ is so lew that ihe binder 

becomes soluble in .^ate,y. . bpponTC?>ntfluir^ unacceptable for 

personal care pjroductfl 4^P>^^^^ j^.—^^-^^-- 

. , . ,yet^anotl:^er.-w^^ soluble binder 

. TOJmpiisLng Fr 'msaturated cart^c^lic acid/unsa tiurated carboxylic atnd ester 

coiK)lymer . A problem , with, the afc^Qv^e binders is that to prevent the npnwoven fibrous 

fabric from disintegrating pripr to ^isposal^rtbe wip^ roust be mcAstaihed in a solution 

having a pH which may cause irritation to the skin when the wipe is used. 
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c: The above binderSs'contaniirig carboiylic acid groups have worked well for 
making a water dispersible fib^rous web that is/to alimited degree, water soluble, 
water dispersible or water disint^gratable'iu an jaiqueouis environment, provided the 
water is predominantly void of divalent ions. However^ in those areas where the 
water is "moderately hard", because the water contains divalent ions such as calcium 
ions or magnesium ions, the wipes do hot readily disperse. The water soluble 
polymeric binder is substantially rendered insoluble by the pi^iseince of divalent ions. 
Although not wanting to be held to any particular theory, it is beUeved that the 
divalent ions crosslink the bindbir, preventing it fitom dis|)er)siing ih the water. Until 
now. it has not been recognized the adverse eflTect th^ iblis present in the 

aqueous environment' has bh the Watei^ TOluKhty of tfi^e Binder. 

Accordingly^ there is a need for a wkt»r solubles Brnddr cbiiiiibsition that tan be 
used in an article; such as a- wipe; thit s^afe to uas^'aid'^ifl be stlbdtaiitially 
unaffected by the presence of divaieiit ions' riohnaHy fAiind ui moderately hard water. 

SUMMARY OF THE INVENTION ' ^ ' 

Briefly, the present invehtibh relates to a water "^luble polyene biii^^^ 
composition that ciEin be used in a noiiwbven jBibroUii weti^fatiric or'siibsirate. The 
v/at(;r soluble polymeric binder rampo'sition h from about 25 weight % to about 90 
weight % of an imisatwatefd carbbxyhc^acid 7 tin^atiirated carboxylic acid &st6rs 
terpolsrmer: firom about iO weight 96 to about T5 Weight % of a div^ ion inHibitor; 
and can have from about 0 weight % to'abbut^io weight % of a Jplatstidzer. ' 
Advantageously, the water soluble bind^ir cGmfk>sitibn^i^ 
environmez^t having a divalisnt ion con^ntratibii iesk than a%»but 50 piJih aAd a 
^ monovalent conc^/ntration cf less thafi sdbiafut X)i5'wei^^ As tised hdreili "divalent 
ion inhibitor'' means'any substands which inhibiiis'tfife^hn^ of the 

acryUc add umfs in the base ferpbiym 

Another asi»sct of the ir»vehtibn-ij» tf ionWoVra fibraus^ that is water 
dispersible. The nonwoven fabric inclticKi %^^i^us' substrate soluLle 
binder distributed thix^ugh iho ^bious' subj^t^ail^^ For building iiJget^^ the fibrcxis 
material of the fabric^ The nonwoven librbus fabf^^^ water ms|3lersi6le m i^ 
envoronment having a divalent ion coiiC£i^ntratf^^ than about 50 ppm ana a' 

monovalent ion doncentraiibri of fed^^ 
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Another aspect of the invention is a method of making a water disporsible 
nonwoven fibrows fabric. . The method includes the steps of contacting a fibrous 
substrate with an efFective amoiint of the water soluble binder so as to bind a 
substantial amount of the fibers and drying the fabric. The binder: comprises firom 
about 25 weight % to about 90 weight % of an vmsaturatcd carboxyhc acid / 
unsatiirated caiiboxylic acid ester? terpojlymer; firpm about 10 weight % to about 75 
weight % of a divalent iop inhU)itc>r and from about 0 weight % to about 10 weight % 
of a plasticizer, and wherein tJiQ w^ter solxdble binder cqrnpositiGn is soluble in an 
aqueous ezivirrDnment hnviii g a d? vaJ.ez?t icn cpncentration leas .thai? about 50 ppm and 
a monovalent ion conccntxation of lesst thfm about 0.5 weight % . 

It i« an .pbject erf' th^ inven|ipn to proyide a water soluble, polymer which is 
soluble, iij soft to moderately, hard water but will be izisoluble in water haying 
conr^ntratipns of diyalent.io than about 50 ppm. As used herein 

"moderately harcT water meafis water whicfh possess a total concentration- of fircm 
about 25 ppm to abojit 50 ppm of diyrJent iovs. : Non-Jimifi:ag exam]?les of divalent 
ions include calcitfm and/or magnesii^ One will imderatand that soft water has 
a concenfcration of divalent ioi^^^^ of JeM iJ^an about 25 ppm and very hard water has a 
concentratirjn of divalent ions of more thm ab^ 

Jt is another object of iixe iryentipn to provide a nonwov^n fabric that is water 
dispersible in sdft to moderately hard water having a concentr ation of divalent ions of 
Jess thsm about 50 ppm. r ^ ^ . , \ - : ^ r > : : . 

Another object of the invention is to provide e prempistened wipe vthat is easily 
di3i>ersa>le in ^ft ^ moderately . r.' : 

It is another obj^t of the ix^ wipe that qan be disposed of in 

standard SBwejtjor &eptiCjSyate tha t ?j5 water dispersible, and will not clog the water 
closet oirphunbing. • •'■-rs' ^ h\ ■■■ : ^ rii /■ 




; , The^ronwayen fabxios^f i^g92:f|d^a3^ accordance with this invention have good 
. dry»4en9ile stren^h depending uppny :among other thi the amoimt of binder 

applied to the fatbric and the ra«umer-in whi^ it is applied. The nonv/oyen fabric is 
- abrMiop jPBsistant and ^retains jsigaificantlenailt? strength in aqueous splutioni) 

copt^amisig :gre than about 50 ppm divalent ions, Yet th^nonwoven fabric is 
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readily disperaible in soft to moderately hard water:^ Because of this latter property, 
nonwbven fabrics of the invention are well siiited for disposable products such as 
sanitary napkins, diapers, and dry and preihoistened wipes which can be thrown in a 
flush toilet after use. * - • 

- The bindet* of the jpre'sent invention provides for the breaking up of the 
wipe during flushing because in tap water the binder loses bonding strength between 
the binder and the fibers. However, the binder has substantial adhesive strength to 
hold the nonwoven fabric together during the Shelf life peribd and' during its use. In 
accordance with one embodiMent of the invention^ Hie water-'sdluble binder * 
composition comprises firora about'SS weight % tb^^ 

carbo;:yhc ac:d/unsaturtf ted cai'bcx^lic acid estel's feferpiiyiaer aiiid &oxq about 10 
weight % to about 75 Weight % of & div alent ion inliibito^ Optionally, the binder can 
include firom 0 ?7eight vS to aboui; 10 weight % bf a piiisticia^ impart a desired 
softness tc the final nonwoveu'fiabnc; 'Desii^^oly; t^^ watei^-soluble binder coi^ 
includes firom about 40 weight % to about ?5 weight % of unsatiiratled carboxylic 
acid/unsatiirated caxboxylic acid bsters ter^blyizier and firbih abbiit 25 weight % to 
about 80 weight % of the divalent ion iniubitbr* The binder compbsition of the 
invention is water soluble in an aqueGu^xnvirdnmeht having ^ divalent ion 
concantratioE: loss thax^ about 50'ppia; and a monovalent ion cbiicentrattion of less than 
about 0:5 'Weight • ^--^ r . i^^-.^- v.- j^v . r.. . 

Although conventional unsatiirated carboxylic acicis can be tisied as a monomer 
compcneiit of ihe terpoiymsrs, ac^'^ lie acid ano/or methacryiic acid are preferable. 
Examples of the unsaturated cairiboxyiic acid ^ster niGiibaiei' coiuponenis include 
acrylic ssters and/or ^ethaciyhc Coteis-haviirg an fevaup ^f l: to 18 carbon atoms 
or a cydcaikyl group of 3 to 18 cairtoii atoms and it is^ prererable tliat acrylic esters 
and/or methacrylic esters having an alkyl group of 1 to 12 carboxi atb^ or a - ' 
cycloalkyl group of 3 to 12 carbon atoms be used singly or in combination. 

More specifically, examples of the terpolymers include copol3rmers of 10 to 90%, 
preferably 2C to ^70% bj'"^^^ and 90 to 10%, 

preferably 80 to 30% by weight of acrylic esters and/or methacrylic esters having an 
alkyl group Oi l to 18 Carbon atoms of ^i^^ i^uliy Vf^iidp ol' 3 iii 18 c^bbn atoms in 
which 1 to 60 mole %, preferably S to SO Mble % of aayiic i^cid a:^d/6^ m^iKat^ add 
is neutralized to form a salt; or copoly^riers of 30 to 75%i preferably 40 to 65% gy^^ 
weight of acryhc acid. 5 to>30%, preferably^lO to 25% by weight of ac^yKc ^ssters and/or 
methacrylic esters hairing an alkyl group of 8 to 12 carbon atoms anil 2G to 40%v ' 
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preferably 25 to 35% by weight of acrylic esters &xici/or methacrylic esters having an 
alkyl group of 2 to 4 cari?pn atoms in which 1 to 50 moler%, preferably 2 to 40 mole % 
of acryUc acid is neiitrahzed to form a salt. The molecular weight of the terpolymers 
are not partictdarly limited, although the weight-average molecular weight of the 
terpolymers is preferably :6,^^^^^ to 1,000.000, more prefer^ibly 30.000 to 500.000. 

Any inorganic base or orgamc base can be optionally us^d as a neutralizing 
agent to neutralize the uiisaturated carboxyUc acid component of the copoljrmers. 
,Examples.of the neutrahzing agents include inorganic bases such as sodium, 
hydroxide, potaasiiun. hydrowde, littuuzn hydroxide and sodium carbonate, and 
amin<^s sucli ^.3 monoetJijinpiarriine. diethanolamine, diethylaminosthanol, ammonia, 
trLmethylamine.:,tri^thy^ triprop}rlsininQ, moFphpIine. Preferred are . 

eth£molamines,or;.^,dii^ hydroxide or a comb mation of potassiv^ and 
^ ethanolamines. Unsaturated carboxyhc acid/unsatiu'ated carboxylic acid ester 
copplymera £u-c disdpsed ^,384,189 entitled "WATER: 

PEC0MPOSA3I^ NON- WOVEN FABRICr en^^ disclos^ire of ^jv^hicb is incorporated 
herei^ ?3y rejfer»en?2© and ixiade a part hereof. The terpqlymer is available ficpm the 
LION Corporation, Tokyo Japan. ^ 
; Divalent ion inhi^itora use^ in the inyentipn include sulfonated copolyesters 

such as EASTMAN AQ 29p, AQ 38p,andAQ.55D (available Em j 
Chemicals,. TN); L9 158 (available fa>^^ pcljTRhosphates such 

as sodium tripolyphosphate, ohospbonic acid? J5\^ \ 

ethylene; diaminetetra(methylene9hosplwr ae^Ljfi), ajsiinocarbojr/Iic acids such as 
ethylenediammfitetxa^oeti^ acid said nit^ptzia^cetic acf^^ hyditiTycaTbpxylic acids such 

y as citec acid;,jpm4^pply^ . . : ^ : . 

In another embodiment of the iavent;ipn.> tfeo bindar fcrmulations of ^e present 
inventipn ca^ be appUe^ a^y^ fibrous^ubstrate to for^ write:: disper?ible fibrous 

. f^ soluble, i.^, 

disintepratftble^cr dispera ^quQOuc c^iviromaent hp^n^^ ion 

concentration lesai fchan-^pi:fc 50 ppm.aad a monpyaleiit ion cpijcentiraticr. of less than 
about 0.5 weight ;%fr /The wa^^ dispersttikj fabric of thp invention is partiriuiftrly 

^ sviitabb foip; u^ m Suit^blp^brQits substretoe include, 

but ar^ not limitgd,tc/^n^ In many emb'cdijx>ents, 

. ;p.arti.ru?arly care prcdMCt^* prpferred sybstgateSrare non woven fabrics due to 

^Qir absorptivity of fluids such, as jblood, merises and urin? A* used herein 

"(PfiKrypycT:. fabnc" refers, to a fabncrthat has a structure of ijfidi\^dual fibors or . 

6 , 
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Elaniexlta randomly eurahged that inay be bonded together in a inat-like fashion. 
Nonwoven fabrics can be made from a variety of processes including, but not limited 
to,' air-laid process, wet-lsud processes; hycircfeatangiing processes, stapl^^ carding, 
bonding and solution spinning, ^ 

The binder formiJatiohs are particidarly useful for binding fibers of air-laid 
noiiwoven fabrics. These air-laid materials are partictdarly useful for body-side liners, 
fluid distribution materials, fluid in' take materials, such as a sufge'iiiatbrial, 
absorbent wrap sheet and cover stock for various water-disjpersible personal care 
products. Aii^iaid materials are pakliciilarly liseful^for use^as a premoistened wipe._ 
The basis v/eights for these air-laid non- woven fabnts wiU frona about 20 to 

about 200 grams per square meter (g'stQ). Siifge 6r iri-iak^ • mate 
resiliency and higher 16ft so stajple fibers han^g about 6 dernier or g^^ iiised to 

make these products. A desirable^finM density For the^surge or in-take materials is 
between about 0.025 grains per cubic centimeter (g/cc) to about 0.050 jg/cc/ Fiiiid 
di&tribution materials will have a Wghar deiisity, in the clesired raiige of about 0. 10 to 
about 0.20 g/cc using fibers of lower deraar, most desira^ble fibers h^ve a deniei^ of less 
than about 1.5. a^^o^/ c ■ . .i..;o:>:-, ^ . v v . 

The uonwoven fabine^itsfelf can i^^^^^ fbr^ned of natural fibei^, synthetic fibers and 
combinations thereof. 'Tho choic^ of the iifcers idepends iipoii, foi' examjple, fiber cost 
and the intended end use dif the fiiiishsd f&bricf Non-liii^i^g exampies^of suitable 
fibrous substrates which c&xi te used albna or in any combination iiiclude tiettbn, 
lin^ri, jute^ hemp> wco:, v^c^d ptdp,^r^egenerat^c celluiosic fibers such as viscose rayon, 
modified cellulosic fibei-s such ^ celluios^ acetate, 6r sj^uhetic fibers derived from 
polyvinyl alcohol, polyesters, polyui^iideb/ipoiyaciyucs,^^ or inore of 

the fJjovc fibes^mfiy also beusedifsb^t^ ■ vir:.' " r:^; . ^c/^ r 

- Desind>ly/the noii woven fabric ii^ formed froin reiativol^ shbr^^ers, sud^ as 
wood pulp fil}ers: ' The minim on tliS method selected 

for fcrmiag the nohwoveu Tabric; iioriwoV^ri- fabric is fohrieidby wet or 

dry method the fiber length is desixably ficm about Gt l inillimeters to IS millimeters. 
It has bce:i deteiniineu i^hat when a subsi^ a ii&^agth 

greater than abcui 15 i illintcxciij io pitJied iri'a fli&hdbie fjdiric'the^ length tends to 
form lopes of fibers wLiih iire uniejjr^blc m W fli&Labie materidE^ 'Desii'fibiy^ the 
nonwoven fabric of tha in/sntion has a relativGly isw wet cohosive strength whcii^^^ 
are not bonded together I5y ail adhesive' ot^ biJoidcr mat^^risd. Wheji 'scjjh :ioh 
fabrics are bonded to^Nether by xm^^^ adhesive which b bonding gtr^fig^ l:.u tiip 
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water and in sewer water, the fabric will break up readily by the agitation provided 
by .fJ.agbing and moving throiigh tk*? sewer pipe t . . . 

Tb^ nonwoven fabric of tho present invention m%y be formed firom a single 
layer or multiple layers. In the case of multiple layerj, tho layers are generally 
postitioned in a iuxtaposs^d or siarface-to-surface ;'eIfi tT.oncl\ip and all or a portion of the 
layei^ may bo bound to adjaoe?.t layers. The nonv/oven fabric may also be fonned 
firom a pluri^Jitv of s^pars te noiiwoyen fabrics whereiii ths separate nonwoven fabrics 
may be foimed fix)m ?. siriglc or rnvj^tiple iaj'srs Tie bin»}3r may be distributed on the 
nonwoven fabric 85 a sinjjlcj app.^ca or v'hojce tkero are rnidtiple laytir?, each 
kj.div? dual layer may h)e sppar ?^ ly , subjected to a binder application and then 
combined with .Qtber layers^ in^a jiixtaposejdr jrelationship to form the finished 
nonwoven fabric. 

, , ... 

The4>mde^'a)mi>ositv^ may Ibe appUed to the non'voven fabric by any known 
process of a^pj^lication. Tjbe bmder c^ii be appii£d to the nonwoven fabric by, for 
examr^lB: V/henthe 
. , binder is applied to 77pmYP\';c:? fahpc so as to retain the integrity of the fabric, it is 
necossajy to uniformly dispersi^ the binder in substantially nil of the fabric so as to 
Mveir substantially aU of the fibe^ i v A _ . 

^Another^embodiment of they invention is. a metho a wate^ dispersible 

nonwoven f£dt>ric. The method includes the stepr? of contacting the iib jXSiis substrate 
, with an efiFectJve araoujit of the binder formulations of th;e prasent inventio/a so as to 
bind a sujbstantial amp!ja> oflhe fibers and diying tJiG fabric: sc as to form a water 
.fdispersible ^brouR febr*^ .^Fpr e^fse pfrapplying th0 binder tbjthe nonwoven fabric, the 
binder^maY^.be ens^ulsifi^d, di^*es«sd;aad/a^>dis3Glve Cv solvent auch as 

: . mel^anplL ethMpltf or «:arrier. The binder has 

.from about i weight to about 3ft wpight % t^Uds and raors dcsirabb^^ about 2.5 
weight ?A ta about 3|E^ weight Sii^Hds, Asidiscus^d 2l)cvc, :plastici?^rs such as: 
glycerol;. scrfjfitol; ejmulf^fied minerial oil^^ dipropyieneglycoldibenzoato; polyglycols such 
: , ,^s, polyethylenfih ^yooli poljfpnjpylene glycol and topolyiners thereof; decanoyl-N- 
me^JlylgljLKamw^^^^trf>u citrate^and-tirlbutpKyei^^ can be added to the 

, a^lution/sQni^^ the bm(terjK)mpositipnv^ amount oCplasticizers vary according 
\tp the*4^i?ed ;t<?of^ generally can be added in an 

/ j a^nQunt of fispm : .r- , 

>r ;^.P9?^umes,tColorai^ a^tifoiuns, bai7,taricjde3, baetenofltate, roface active 
.t3Zj^^i- ^iucke.^ing agonts,^ fillers. is ^^sU as othtr water- soM^ binder? such as . 
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polyvinyl alcohol, aqueous disperisions of. for example, polyvinyl chloride, 
polyacrylates. polymethacrylates. copoijrmers of acryiates and m^thacrylaties. 
polymers of acryUc acid, methacryhcf acid or a salt thereof and carboxymethylcellulose 
may alco be incorporated into the binder if desired. 

Based of the tbtal weight of the fabric, the binder inay be distributed or "added 
on" to the nonWbven fabric in aii amoiirrt of firbm about 1 weight % to about 50 weight 
%, desirably, from about 5 weight % tc aboiit 30 Weight % and more desirably, from 
about 8 weight % to about 25 weight %. Where the%riotmt of the binder is less than 
the amount mentioned above) the i€sidting ndn<^^ - - 

mechanical etrength. Mtemaavely, whexxj tlife dmoutit of the binder is mbre than the 
amount mentioned above, ihe resulting non-wove^j fSorie doeS not n 
and good touch. <i v/r . r 

Once ihe binder composition is' appiieiu to the iabiric, the fabiic is dried by any 
conventional means/ Once' dry, the:c6herexlt fibrbiis fabric exhibits iznproved tensile 
strength when compared to the tensile strength of a-simiiar but \uiljriBated wet-laid or 
dry-laid fabrfc.^ For example, the tensilo ^tr^i^h of the fabric ihay be increased by at 
least23 percent compared to the 'tensile st^ength^ b^^^^ More 
particularly, the tensile strength of th^ fabric Inay be increased by £Lb lea^^ 100 
percent and even more-particxilarly the tensile strength of the fabric may be increased 
by at least about 500^ percent as compai^d to trntreated fabric. HoweveV, and quite 
advantageously, the fabric will disintei^ate or i^ disinte^atable'when placed in soft 
ta moderately hard cold-water and agitated; As tised hefein-^tiisintegrate", 
"diaintegrafcabie^ land "water dispersiblal ar^ used mterchang^ably diescribe the 
breakihg up or dieparating iiito mtiltipl^ parts whexc^ a^ ai>out 20 mitiutes and 
desirably, after ^out lO minutely; m an aqaeoi^ envirotiinent (leaving 
of divalent ions of ie^ thaii Hbout 5C ppin)r thb febri^ separ niaitiple pieces 

each having an average si^e of less than about 50%,>nLore' deju-ably less than' about 
40%; and even more desirably less than ab'6ut'30%; relsitix^e tlieiprs-dijpersed size. 

A noiiwoven fabric auitabte for cbnversibri -iht& ia wipe^^ aiiy other disposable 
product described above may be any of the!' type eni^ibyi^d^c article. Ttie • 
finished ipes May be individuaHy pa(saca|jed;- ]^ foldedcbndition, in a 

moisture proof envelope oir packagied'in (Jo^atainers hold^ 

prefolded sheets and stacked in a w^ter- tight package with a wetting agent a^^plied to 

the wipe. The weu^^iJ agent may comprise, by ;^eight, from about 10 "^^^ to about 

400 percent of the dr}| \/eight of the wipe^tself: The ^^^ipe miist maii:t;z*:;ii ifeL 'desired 

o 9 
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characteristics over tte tiroe. periods invoW 

display and storage by the oonsiim^r. . A:u»rdingly, shelf life may roitge from two 
. months to two. yeatrs.' , ^ , ^ - . , 

Various forms of impermaablc? 3n\'eiopes for coctainicg wet*packaged materials 
such as wipes and towelettes and the like are well known in the art. Any of these 
may be employed in packaging the premoistened wipes of the present invention. 

The nonwoven fabric of the present invention can be incorporated into such 
body flvucJ ahTOrbing products as s^tary napkins, diapars^ srurgical dressings, tissues 
ap d the like. X^® hiad??;is such t;hat it is not dissolved when contacted by such body 
fluit'sisincft the concej\tratio?i of; divalent ions the fluids is above the level of 
; dissoli'.tipn.. The.aonvirpye^n^^ fabric i^^tainisats structu^ softness and exhibits a 

tougjx]nees j?^?tifjfs^^ brought into contact with 

water having a concentration of divalent ions of up to about 50 ppm the binder is 
dissolved. The nonwoven fabric structure is then easily broken and dispersed in the 
water. :- j:H>-/r^_; • 

The present invention will be illustrated by the following examples, which are 
not to be interpreted in ; any wa;' as imposing iimitatior/* upon .the scope of the 
jjayention;<tesar^ - . ./\, -K < . ^./'i. 



A bii der loluHoa waa•forJll^L\^ ^*^^ ^2.G Nm^^ t 

carboxylic acid / unsaturated carboxyUc acid esters terpolymer (available from LION 

Corporation, Tokyo, Japan und# :r i:Ke t/acVname SSB-3b); 42.8 weight % of Code 

L9158 (available firom ATO Findley, Wauwatosa, WI) as a divalent ion inhibiting 

V agGnfc; ,a^ad i.S: v/mght of a nqn-qrystallizing grade jofS^^ihitoi <i?tv^vJable firom Pfizer) 

:5s a p^asticj^r was preparekihy dissolving the resin in v^ater fe^ yiek? si sblution 

rv:staimBg aboufe26 wei^t^K solids:: ^^y/ y.'- ^hu : ^- ^ : ::*v . ; . 

/ - . A fibrous, suhstrate^v^^ (30% 

softwood, 20% hardwood) was sprayed on both sides with 7 gsm of the above binder 

resulting in an overall basis weight of 100/gsm. The fabric had a density of about 0,03 

g/cm^, and btdk thickness of about 2 mm. The material was immersed in a small dish 

h^^^iJig 50 milliliters of a te^t solution compiising 0;85 W3ighfc % />o.ii?un chloride and 

ZZ ^pm caiciuza dilOTide : The test scliitioir was p dijsscJving 8.3 grams 

: 10 

XXID: <WO 9841577A1J_> 




wo 98/41577 



PCTAJS98/05d22 



of anhydrous CaCk in 991:7 milliliters of deionized^ater to make a solution of 0.83 % 
CaGb; Eighteen grains of NaCl and 20 grams of 0.83% CaCla solution were added to 
1962 milliliters of deionized water. The fabric was stable in the test solution. The 
fabric was found to be dispersible^^in cold tap water. - 

: . . ' • • ■ ■• - . ^EXAMPLE 2- - ■ ' - • 

/ A fabric containing 28 gsm of lyocell ^ei"(3d/f, 6 iniliimetei^s in length, 
available firom Coiirtaulds Coventry; U.K.) was sprayiad on one side with 8 gsm of the 
binder of Example 1. The fabric had an overaU basig weight of 3^^ 
recognized that some pulp fiber having length of Oil mm to about 2 millimeters would 
be necessary to aehieve good fiber formation. ^TMs lii^itenial wm^^ be 
dispersible.in cold tap 'watei*. ' . '.o ^^u:'v \- ^ i;^;^;^^' ^- t^. ':^v--- . - vv 

EXAMPLE 3 

• ; t.: "■k Jr.*. V'^ ' c'l- ■ '-'m'-, v 'S /■'v'^" 1 ' V ' i< . •« 

A fabric containing 40:gsra of CJemffber polypropylene (2d/f and 6 millimeters 
in length available firom Cemfiber a/s Varde Denmark ) and Raybnier pulp (75l25 
blend, respectively) was sprayed with 10 gsm of the binder of Example 1 to provide a 
fabric with overall basis weight of 50 gsm. This was repeated but with the fabric and 
binder having overall basis weight rediieed to 40 gsm and then again to 31 gsm at 
binder levels of 10 gsm and 7 gsm, respectively. The material was soft to the touch, 
fiber formation was greatly improved/: and it dispersed quiLMy in coid iap water. 

■ . ? L ;v -V?- v^-:E2:AMPL&4' r;;; c^: ..-^^^T ;/ , 

.A fabric containing 24 gsmof Gemfiberip^ypropylene^ (2d/f and 6 miliimeters 
in length) and Rayoniar pulp (75:25 b!ead,.respectively)^w&s sprayed wit& 3.5 gsm of 
the binder of Example 1 on both sides of the fabric tij pr^tmde aJ fabric with overall 
basis weight of 3 1 ^sm. JThB :mate3raaV was fcimd-tc disperse in cold tap water. 

■ r.] ,JV ^.EXAMPLS^■5 ■ - <^^-' ^j^^-'w .r. ^:^.^^v::>: 

A fabric containing 54.4:gsm of Weyerhauser eF>405 pulp .was sprayed o^a both 
sides with 6.8 gsm of t^e birder of Example 1 resulting in an overaJirbaais w^igM of 
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68 gsm.. The fabric had a dejosity of about 0,1 g/cc. Added to the fabric was 185 
w^eight %. based on the dry weight/of the fabric plus binder, of an aqueous solution 
having a concentration of 100 j)pm calcium divalent ions. 

A sample of the above saturated fabric having a width dimension of 76 
millimeters and a length dimension/of 152 millimeters was placed in a Thwing-Albert 
tensile tester. The tensile strength of the saturated fabric in the cross-machine 
direction was detersm (1994) test procedures. The 

fabric had a strength of 185 grams. £ , 

: ' ^ J5XAMPLE 6 ' 

A fabric pulp was sprayed on both 

sides with 7,5 gsmrof the binder of Extoup^^ residting in ^ui.overaU basis' weight of 
75 gsm. The fabric had^ density of ^out 0.1 g/cc. Added to the fabric was 186 
weight %, based on the ui^ weight of &bric plus binder, of an aqueous solution 
having 100 ppm diyalent ions. The fabnc had a strength of 225 gi^ams using the 
propedure as described in Example 5,, . ^ ^ 

EXAMPLE 7 

A fabric containing 50 gsm of Weyerhauser NB-4 16 pulp was sprayed with 
9 gsm of the binder of Example 1 on both sides resulting in an overall basis weight of 
68 gsm. The fabric was allowed to age to determine the effect of time on the tensile 
strength of the fabric Added to the fabric an aqueous solution having 100 ppm of 
calcium divalent ions. The fabric was allowed to remain in the solution for the time 
specified. Samples of the saturated fabric having a width dimension of 25.4 
millimeters and a length dimension of 76.2 millimeters were placed in double walled 
plastic bags and all the edges were heat sealed to prevent evaporation of the solution. 
Aging was done in an environmentally controlled room at a temperature of 37"* 
Centigrade and a relative humidity of 80%. The samples were tested immediately 
after removal firom the plastic bag. The tensile strength of the satiurated fabric, 
measured in the CD direction, was determined using a Vitrodyne V-1000 Universal 
Tester available firom John Chatillon & Sons, Inc., 7609 Business Park Driv , 
Greensboro, NC. The jaw speed of the tester was 3,000 micro meters per second. 
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r..:: n The test proceduTs was repeated 6n a similar fabric after it had been immersed 
in tap wate r for five (5) minutes. Five repUcations of each were performed and the 
values were then averaged* The results of the aging test arte in Table 1 below. 



TABLE 1 - 



Duration 


Strengtli of fabric 
(100 ppm calcuim ipr^ soiutioh) 


Strehgth of fabnc 
' XtsEp' water) - 


immediately 


142 grams 


16 grams 


1 week 


' 154 grams 


76 grams 


2 weeks 


126 grams 


74 grams 


'4 weeks 


; \ ./ ^ ^'"^'599 grairis' 


^ 35 'grams 


3 months ' 


^ - lid grkms 


47 griams 


6 months ' 


99 grams 


47 grams 



Thos^ skilled in the art will appreciai^ that various substi^tions, omissions* 
changes and modifications may be made without departing fix>m the spirit of the 
invention or scope of the appended claims. Accordingly, it is intended that the 
foregoing description be deemed merely exemplary of the preferred scope of the 
present invention and not be deemed a limitation thereof. 

.:: - . . • -u^^^ w s^;-- t^: :^ % v- : . • 

- ^ • % ' - y.: 4^ r':>;:^ : ; ^ ^. ':i^:r '^h\-z .> ^rr' 

ri3 

( 
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We claim: . 

1. A water soluble binder composition for binding fibrous material into an 
integrated fabric, said binder composition comprising firom about 25 weight % to about 
90 weight % of an unsatiirated cari)cxyhc acid / unsatTirated carboxyb'c acid ester 
terpolymer; fit)m about 10 weight % to about 75 weight % of a divalent ion inhibitor 
firom about 0 weight % to about 10 weight % of a plastici^er, wherein said 7/nter 
soluble binder comppsitipn is soluble in an aqueous environment having a di^^alent ion 
concentration less than about 50 opm and a monovalent ion concentration of less than 
about 0,5 weight %. 

2. The water soluble binder composition of claim 1 wherein said water-soluble 
binder composition ij^du^ 40 weight % to fidbout 75, weight % of 
unsaturated car^oacylic acidfunsajurated carboxyUc acid esters terpqlymer and from 
about 25 weight % to about 610 weight ^ of th^^.^diy^ent ion inhibitor. 

3. The water soluble binder composition of claim 1 wherein said divalent ion is 
selectedfrom calciimi or n^ag^esiim . 

4. The watpr j3pluble.bin<terra 

binder comTOsition is solub|^ ip, an aqueous environment havingiesa than about 25 
ppm of a divalent ion. 

5. The water soluble bin^^r c^ of claim 1, wherein said unsaturated 
carboxyhc acid / unsaturated jcarbo;^lic acid eater terpol3^er comprises hom about 10 
weight % to abp^ut 9p;yy^ight % pf a 90 weight % 
to about 10 weight % of acrylic esters and/or roethacryjUc esters having ajx pJkyl grdup 
of 1 to 18 carbon atoms or a cycloalkyl group of 3 to 18 carbon atoms in which 2 to 60 
mole % of th^ repeajing units are derived firpni acrylic acid and/or. me thacrylic acid are 
inthe fonngf asalt. . x . - =^ ■ ■ ^ -s- , ^ . 

6. ^ , , T^e water^TOl\ible binder cpmpositi^ of jclaixii 1 wherein said unsaturated 

carboxyUc acid / tmsaturated carboxylic acid ester terpolymer comprises from about 20 

weight % to about 70 weight % of acrylic acid and/or methacrylic acid and 80 weight % 

to about 30 weight % of acrylic esters and/or methacryUc esters having an alkyl group 

14 
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of 1 to 18 carbon atoms or a cycloalkyl group of 3 to 18 carbon atoms in which 5 to 50 
mole % of the repeating units are derived from acrylic acid and/or methacrylic acid are 
in the form of a salt. 

7. Tne water soluble binder composition of dlaim 1 wherein said unsaturated 
carboxylic acid / unsaturated carboxyUc add ester copblymerc^^ firom about 30 
weight % to about 75 weight % of acryhc acid and/or methacryhd 5 weight % 
to aboiit SO*" weight % of acrylic esterd' and/or methadrylic esters having an alkyi group 
of 1 to 18 carboh atoms and 20 weight % to about 40 weight % of acrylic esters and/or 
methacryUc ester having an alkyl group of 2 to 4 carbon atoms in which 1 to 50 inaole 
% of the repeating units derived firom acrylic acid are in the form of a salt. 

8. The water soltd>le binder compdsitidn o 

inhibitor is selected &bm the group consisting bt sulibnate'd c^^ 

polyphosphate, phosphonic acid, aininbcarboxylic acid, hydroxycarboxyliij acid and 

polyamine. 

9. The water solixble binder composition of claim 3 wherein said divalent ion' ^ 
inhibitor is selected firom the group consisting of EASTMAN AQ 29D, AQ38D, AQ550, 
ATO Findley L9158, sodium trijpolypHo^iikta; iddt^ acid - 
ethylezie diaminetetraCmethyleiciiepho^homc acSd); et£yienediaminetetraac^ acid, 
and porphozins. 

10. The water sbliible binc^r'composition of dlsdm 1 ^hferein Skild pxasticizer is 
selected firom the grouip consisting 

dipixipyleneglycbldiBeiLBoate, decaLrioyl-N-methylglu^^ .xibutyl citarafe, 

emulsified mineral oil aid tnbutdxyethyf phbspfiaHi^^^ ' ^ 

1 1. A water dispersible fibrous fabric cbxnprisiiig a fibrotis subdttate and the waier 
soluble binder of claim 1 distributed through said fibrous substrate, whetein saici ' 
fabric is water dispersible in an aqueous environment having a divalent ion 
concentration less thaii about 50 jppm smti a ihonova^^ than 
about 0,5 weight -r'^^' ...r.-^..'^ 
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^2- A water diaper^ible fibrous fabric cpmprisinjf a fibrous substrate and die water 
soluble binder of claim 2 distributed through said fibrous substrate, wherein said 
fabric is water dispersible in an aqueous environment having a divalent ion 
concentration less than about 50 ppm and a monovalent ion concentration of less than 
about 0.5 weight %. 

13. The water dispersible fibrous fabric of claim 1 1 wherein said fibrous material is 
a nonwoven fabric. 

14. The water dwperaible fibroi^ fabric of claim 1 1 wherein sai d fibrous material 
will disperse in water after 20 minutes. 

15. The water dispersible j^^ 1 whewin aeid fibrous material 
will disperse in water after 10 minutes. 

16. The water dispersible fibrous fabric of daim 1 1 wherein after 20 minutes said 
fibrous material breaks up into multiple pieces each having an average size of less 
than about 50% ralative to ite pra-dispei^d size. 

17. The water dispersible fibrous fabric of claim 1 1 wherein after 20 minutes said 
fibrous material breaks up into multiple pieces each having an average size of less 
than about 40% relative to ite pre-dispersed size. 

18. The water dispersible fibrous fabric of claim 1 1 wherein after 20 minutes said 
fibrous material breaks up into multiple pieces each having an average size of less 
than about 30% relative to ite pre-dispersed size. 

19. The water disperaible fibrous fabric of claim 1 1 wherein said fabric is used in a 
disposable absorbent article. 

20. The water dispersible fibrous fabric of claim 15 wherein said disposable 
absorbent article is selected from a sanitary napkin, a diaper, a wipe, and an 
incontinence garment. 



16 



DOCID: <WO 9841577A1J_> 



7 



wo. 98/41 577 



PCT/US98/05022 



21. ' A method for making a water dispersible nonwoven fabric comprising the steps 
"6f contacting a fibroiis substrate with aii effective amount of the water soluble binder 
of claim 1 so as to bind a substantial amount of fibers^in said substrate and drying the 
&brous suivstrate. " ' ' 

22. The method of claim 21 wherein from about 1 weight % to about 50 weight % 
cf said binder is distributed on said fabric. 

23. The water dispersible fibrous substrate of claim 21 wherein from about 5 
weight % tb^ ab6ut 30 weight % of said bmder iis distribiited on said ifabric. 

24. The fibrous substrate of claim 21 wherein firom about 8 weight % to about 
' 25 weighL % 6f smd binder is disttibufea on 
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